the case when the propagating modes can be defined approximately throughout the wire.
In the present study, we investigate the trans.port characteristics of ballistic quantum wires with a single stub where the above pictures no longer hold true. In this case, the modes mix strongly and they cannG be defined throughout the wire. It is shown that the quasibound states also exist in these wires and these states are closely related to the transport properties of the wires in the structure with rounded corners, as well as in the strucnrre with sharp corners.
Method
We employed the tight-binding Green A( t -n).gn( r,,miA\(r,,n y) , e) en(r,, ^ r) = lf ^,( rr)Q o(r,,r y) , (3) where Q^( t*) and { are the complete set of 
Results
First, the conductance I of abrupt sffucture as shown in Fig. 1 is plotted in Fig. 2 (a). The profile widely deviates from the conductance quantization profile, which implies that the modes mix strongly at the junction. The dip structure is seen in the profile.
The local density of states D* (r* E ) at C in Fig. 1 is plotted for (Fermi) energy in Fig. 2 Fig. 3 (a) . It can be seen that inost of the peaks have well-defined mode indices corresponding to tlre discrete levels of the quantum box in the stub region. The box is indicated by the dot-dashed lines in Fig. 1 . The second, third, and fourth peak in Fig. 3 (a) correspond to the states which have the mode indices (rflr,m) = (1, 3) , (1, 4) , (1, 5) ,
respectively. The first peak cdrresponds to the state which is the combination of (1,1) and (1,2). The fifth peak corresponds to the state which is the combination of (3, 1) and (3, 2 where there is a node. This is confirmed by Fig. 3 (b) , in which p*(rr,m,E ) at Q in Fig. I is plotted. A new peak appears at a6out E = 9 meV and this corresponds to the third dip in Fig. 2 (a) .
As a result of attaching the leads, the discrete levels in the quantum box have finite probabilities of decaying outside the stub and they become the quasibound states. The positions of the peaks are slightly shifted from the discrete levels as a result of the couplings. The widths of these peaks can be related ro the lifetime of these quasibound states by the uncertainty principle.
for comparison, pa(r*,mn,E ) at L in Fig. 1 is plotted in Fig. 3 (c) . Here-a {uasi-one dimensional subband spectrum can be seen and it is totally different from the spectrum in Fig. 3 (a) or (b). The oscillatory structure is the result of the interference effect.
Real systems fabricated by etching or the lift-off process never have the sharp corners as shown in Fig.   1 . Accordingly, the four corners were rounded as shown in Fig. 4 
